The effect of exposure regimen and duration on benzene-induced bone marrow damage in mice. II. Strain comparisons involving B6C3F1, C57B1/6 and DBA/2 male mice.
In a companion paper (Luke et al., 1988), the effect of exposure duration and regimen on benzene induced-bone marrow damage was evaluated in male and female DBA/2 mice using the peripheral blood micronucleus assay. To assess the general applicability of the findings obtained for DBA/2 mice to other strains, similar studies were conducted using B6C3F1 and C57B1/6 male mice. An analysis of peripheral blood smears taken weekly from these mice exposed to 300 ppm benzene for 13 weeks (6 h per day) for either 5 days per week (Regimen 1) or for 3 days per week (Regimen 2) revealed: (i) a highly significant increase in the frequency of micronucleated polychromatic erythrocytes (MN-PCE), the magnitude of which was strain specific (DBA/2 greater than C57B1/6 = B6C3F1), but independent of exposure regimen and, except for Regimen 2 B6C3F1 mice, of exposure duration. In male B6C3F1 mice, MN-PCE frequencies increased slightly with increasing exposure duration; (ii) a strain- (C57B1/6 = B6C3F1 greater than DBA/2) and regimen- (Regimen 1 greater than Regimen 2) dependent increase across time in the frequency of micronucleated normochromatic erythrocytes (MN-NCE). Apparent steady-state conditions for MN-NCE frequencies were attained by about 5 weeks of exposure in male mice of all three strains exposed to benzene by Regimen 2. Steady-state conditions for MN-NCE frequencies in male mice exposed to benzene by Regimen 1 did not occur during the duration of the study, with strain-dependent differences in the kinetics of MN-NCE accumulation being present; and (iii) in all 3 strains, an initial severe depression in the rate of erythropoiesis, the return of which to normal levels was both strain- (C57B1/6 = B6C3F1 greater than DBA/2) and regimen- (Regimen 1 greater than Regimen 2) dependent. These data indicate that the induction of genotoxic and cytotoxic damage in the bone marrow of male mice exposed to benzene for 13 weeks can be highly dependent on strain, exposure regimen and exposure duration but that under no circumstance did the level of genotoxic damage induced by benzene decrease under multiple exposure conditions.